Ibudilast protects against neuronal damage induced by glutamate in cultured hippocampal neurons.
1. The effect of ibudilast, a drug that has been clinically used for asthma and the improvement of cerebrovascular disorders, was examined on glutamate neurotoxicity in cultured neurons from rat hippocampus. 2. The extent of neuronal damage induced by exposure of the neurons to glutamate for 5 min was estimated by the activity of lactate dehydrogenase (LDH) released from degenerated neurons into the medium during a 24 h postexposure period. When ibudilast was added into all pre-incubation, exposure and postexposure media, the extent of neuronal damage decreased to approximately half that of control at an ibudilast concentration of 43 mumol/L. 3. The neuroprotective effects of ibudilast were dose-dependent. Sufficient protection was detected even when ibudilast was added only into the postexposure medium. 4. The extent of 45Ca2+ influx during glutamate exposure was slightly reduced by the addition of ibudilast. Intracellular cAMP, as measured by radioimmunoassay, was increased by neuronal exposure to glutamate and then decreased after the removal of glutamate; however in the presence of ibudilast, AMP was maintained at the high level. 5. These results suggest that protection against glutamate neurotoxicity by ibudilast is not only attributable to the inhibition of phenomena that occur during glutamate exposure, such as Ca2+ influx, but also to some beneficial metabolic changes that are induced by a sustained high level of intracellular cAMP.